Time-dependent dephosphorylation through serine/threonine phosphatases is required for stable adhesion of highly and poorly metastatic HT-29 colon carcinoma cell lines to collagen.
Adhesion stabilization is a prerequisite for the long-term adhesion of circulating metastatic tumor cells, and tumor cells with different metastatic potential demonstrate distinct patterns of cell adhesion properties. An important event during formation of organ metastases is integrin-mediated extracellular matrix (ECM) binding that can initiate signal transduction events. Recently we reported that Ser/Thr kinases are involved in regulation of tumor cell adhesion. In the present study the influence of dephosphorylation by Ser/Thr protein phosphatases (PPases) on tumor cell adhesion was investigated. Pretreatment of poorly and highly metastatic human HT-29 colon carcinoma cells with the broad-range inhibitors sodium fluoride (NaF) and sodium pyrophosphate (PyroP) resulted in strong reduction in adhesion of HT-29 cells to various ECM components. Surprisingly, when specific Ser/Thr PPase inhibitors like tautomycin were used we found only a partial reduction in adhesion of highly metastatic HT-29LMM cells to collagen I but not to collagen IV. Other inhibitors did not inhibit adhesion, and poorly metastatic HT-29P were not affected by any specific Ser/Thr PPase inhibitors. Therefore, the effects of NaF on adhesion-mediated Tyr phosphorylation were investigated further. Pretreatment with this inhibitor led to a reduction in phosphorylation of focal adhesion kinase (FAK). In contrast, in cells grown adherent to tissue culture dishes, low concentrations of NaF increased FAK phosphorylation whereas high concentrations inhibited the amount of phosphorylated FAK. Although NaF inhibited adhesions it did not cause changes in cell morphology or detachment of cells from ECM. We hypothesize that dual-specific PPases may be involved in the regulation and establishment of new adhesive interactions in HT-29 cells, but they are not required for maintenance of stable adhesions to ECM.